of a small fraction only of the total current, the resistance (b + c) being great compared with a. If at the same time b be small relatively to c, the difference of potentials is doubly attenuated. Its value for a given main current 7 is found at once from the consideration that the current divides itself between the two branches in the inverse ratio of the resistances. The
current througrh b is thus —^-----% and the difference of potentials at the
5                  a, + b i-c '                                   r
—,-----  thus takes
a + b + c
points of derivation is-----,----- 7.    The quantity
1                                     a+ b + c                 T.         j
place of JR in the simple formula, and is called the effective resistance. By taking for instance a ~ \, 6 = 1, c = 100, we get an effective resistance of about ^5-; and the resistances employed may be those of ordinary resistance coils, capable of accurate comparison with the standards.
§ 4. In designing the apparatus we were influenced by the fact that we had at our disposal two very suitable coils of large radius, wound some years ago by Professor Chrystal, the same in fact as were used by Mr Glazebrook in his investigation by another method. By bringing the two coils close to one another and to the plane of the disc, the inductive effect is rendered a maximum. This arrangement accordingly was the one first experimented with, as being the most likely to prove successful.
The diameter of the disc is limited by two considerations. If it be too small, the whole inductive effect, and with it the sensitiveness of the arrangement, suffers. On the other hand if it be too large, the circumference enters the more intense region of magnetic force which lies near the wire, and the coefficient of induction changes its value rapidly when any alteration occurs in the mean radius of the coils, or in the diameter of the disc, and thus the final result becomes too sensitive to errors in the magnitude of these elements. In the Phil. Mag. for Nov., 1882, [Art. 92] the reader will find a calculation of the values of M for various cases, and a general comparison of the principal methods for determining absolute resistance, especially in respect of errors arising in connexion with the fundamental linear measurements. For thehave been overcome, but at this point a method of shunting occurred to us, allowing the use of mercury to be dispensed with. Merely for the purpose of connecting the mercury unit, with the B.A. unit or other standard of resistance, it would not be desirable to use tubes of such large bore*. This problem may more conveniently be taken by itself, and has already been treated by us in a former communication to the Societyf.
